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Abstract

Background: Diabetes mellitus (DM) is a complex metabolic disorder of the endocrine which
manifests with hyperglycemia. DM complication in infertility includes impairment in hormone
function, and blood pressure among others.

Objective: To determine the prevalence of diabetes mellitus among people with infertility issues.
Method: This was a traditional literature review. Previous research works on diabetes and
infertility were searched on PubMed and Google Scholar. Focus was on the prevalence of DM
amongst infertility.

Results: 1t was found that there is a link between a history of DM and infertility, however, its effect
is higher due to its increase in the population being affected worldwide, yet there is not much work
done in research on the prevalence and in the complication of DM in relation to infertility. Globally
female factor of 35% is responsible for infertility ,45% male factor, 20% for unexplained infertility
or combined factor. Nigeria has the prevalence of infertility ranging from 14.5% to 30%. Delta
state prevalence of infertility was 32%; infertility can also be seen in up to 40% of women with
Diabetes.

Conclusion: DM and infertility are public health problems that affect individual life spam,
however adequate glycemic control through life modification and treatment can help one live a
normal life and reduce complication thereby reducing infertility. The available data shows that
diabetes mellitus affects fertility in both men and female. However, there is still need for further
studies.
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1: Introduction
1.1: Overview

This work focuses on evaluating the current literature about epidemiology of diabetes mellitus
(DM) among individuals with infertility issues. Both diabetes and infertility are among
contemporary health problems in society today (Olamoyegun, 2024). This is because of
modernization and urbanization which affect the lifestyle and health status of individuals,
increasing the risk of non- communicable diseases such as DM (Olamoyegun,2024; Uloko ,2018).
The literature is structured into three sections: epidemiology, primary healthcare and health
promotion. Each of these sections would consist of conceptual and empirical review. The aim of

the study is to know the epidemiology of diabetes mellitus among people with infertility issues.

Diabetes mellitus is a major public health concern worldwide.DM is a group of metabolic disorders
having the common feature of hyperglycemia caused by defects in insulin secretion, insulin action,
or most commonly both Agarwal, 2024). The disease is due to the disorder of the islet cells of
pancreas which produce the insulin hormone that regulates blood glucose level, if not well
managed, diabetes mellitus leads to health complications including infertility (Rahman,2021). The

review will help to widen the knowledge of diabetes mellitus and its correlation with infertility.

This is the inability to produce offspring, which may result from a problem in either male or the
female reproductive system or in many cases, from a combination of problems in both and some
causes can be preventable (WHO, 2023). It is not getting pregnant despite having unprotected sex
for one year or more. According to WHO, infertility is a disease of a male or female reproductive
system defined by the failure to achieve a pregnancy after 12months or more of regular unprotected

sexual intercourse (WHO, 2024).

Causes of infertility can include ovulatory disorders due to Polycystic ovary syndrome (PCOS),
as a complication of insulin resistance, endometriosis, low sperm count due to low testosterone or
azoospermia, many treatment options are available depending on the underlying cause (Carson
2021). However, for this study, our focus is on infertility as one of the complications of diabetes

mellitus.
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Infertility is a public health problem affecting millions of people with heavy impact on families
and communities, WHO estimates suggest that approximately one in every six people of
reproductive age worldwide experience infertility in their lifetime (WHO, 2023). It was also stated
that in the male reproductive system, infertility is mostly caused by the problems of
spermatogenesis which can manifest as oligospermia, azoospermia, abnormal morphology or

reduced motility (Leslie 2026).
1.2: Aim of the study

The purpose of this study is to update on some epidemiological concepts of DM in infertility.

Specific focus include:

1. Update on pathogenesis of DM

2. Complications of DM

3. Pathogenesis of infertility in DM

4. Epidemiological factors of DM in infertility
5

Prevention and control

1.3: Review method

This followed the traditional review approach with cognizance of SANRA principles. Literatures
were obtained from online materials including Google Scholar and PubMed database as well as
Our World in Data (OWiD). Literature search in PubMed for epidemiology of DM followed the
scoping method about 228,315 articles. Screening for epidemiology of DM among individuals
with infertility issues yielded 42 results. With goggle scholar, search for epidemiology of DM
showed 2,590,000 results. Out of these articles, 175 results were found on diabetes mellitus and

infertility issues.
2. The narrative discourse
2.1: Update on pathogenesis of DM

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia which may be

due to impaired insulin secretion and resistance to insulin action (Goyal 2023). Insulin promotes
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glucose storage and inhibits its release from the storage (Dimitriadis, 2021). Hyperglycemia is due
to insulin insufficiency and/or insulin resistance. It affects carbohydrates, fat and protein
metabolism leading to metabolic dysfunction. Due to hyperglycemia, there will be increased
utilization of fat and protein leading to release of ketoacids into the plasma which progresses to
severe acidosis which can cause diabetic coma and death in the absence of intervention (Hall,

2016).

Hyperglycemia disrupts the normal functioning of multiple organs of the body. This disruption is
due to adverse effects of hyperglycemia and the metabolic abnormalities on the normal structure
and the functioning of micro- and macro-vasculature (American Diabetes Journal, 2018). The
structural and functional disruptions in the organs lead to microvascular and macrovascular
complications. Long-term hyperglycemia causes diabetic complications which are mainly

associated with diabetes-related morbidity and mortality.

Type 1 diabetes mellitus, also known as juvenile-onset diabetes, is insulin dependent. It is an
autoimmune disease associated with the selective destruction of insulin producing pancreatic 3
cells. The prompt deficiency of insulin secretion leads to the metabolic disorder. This occurs at a

younger age and constitutes about 5-10% of all cases of diabetes (Banday 2020).

DM is chronic health condition with complication that affects the quality of life, it has a rapid

prevalence globally and there is possibility of statical increase in a few years (Ojo 2023)

In some cases of children and adolescents affected, the B-cells destruction and subsequent failure
occur suddenly which can lead to diabetic ketoacidosis (DKA) while in some, the progression of
the disease is slow (Banday 2020). However, in both variables, there is increase in fasting blood
glucose level and because of the severe or absolute insulin deficiency, the affected individual
depends on insulin treatment for their survival (Banday, 2020) .The presence of IAA in young
children who have not been treated previously with insulin is an important indication of developing
TIDM, Islets autoantibodies (IAA) are present in about 70% of all infants and young children at
the time of diagnosis, at high titers of [AAs, binding the antibodies to insulin prevents or delays
the action of insulin, thereby leading to the manifestation of hyperglycemia in the immediate

postprandial period (Banday, 2020).
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Type 2 diabetes mellitus (T2DM), otherwise known as non-insulin dependent diabetes mellitus
(NIDDM), has no evidence of an autoimmune basis, but has an interplay of genetic and

environmental factors, it constitutes about 90-95% of all cases of diabetes (Garcia 2020).

One of the key factors in the pathogenesis of diabetes mellitus is insulin resistance which is a
condition in which the body’s cells do not respond properly to insulin (Freeman 2023). Insulin
resistance is often associated with obesity, physical inactivity and unhealthy diet which leads to
development of T2DM (Garcia 2020). There are 3 primary benefits of physical activity on the
delay of T2 DM onset—skeletal muscle contraction which enhances blood flow into the muscle,
increasing uptake of glucose from plasma; it reduces intra-abdominal fat which is a risk factor in
insulin resistance; moderate exercise improves glucose uptake by 40%, and increases insulin

sensitivity, even reverse inflammation and oxidative stress (Garcia 2020).

During the early stage, decreased insulin sensitivity triggers B-cell in the islets hyperfunction to
achieve a compensatory increase in insulin secretion to maintain normal glycemia,
hyperinsulinemia thereby prevents hyperglycemia; overtime, the increased insulin secretion by the
B cells of the islets in the pancreas will not be able to compensate sufficiently for the decrease in
insulin sensitivity which leads to B cells decline in function leading to beta-cell dysfunction and

impaired insulin secretion, thereby hyperglycemia develops(Banday 2020).

Another important factor in the pathogenesis of diabetes is genetic predisposition, which involves
family history of diabetes (Goyal,2023). Genetic susceptibility contributes to pathogenesis; this
was evidenced by the disease concordance rate greater than 90% in monozygotic twins (Wolfs
2009). Genetic factors interact with environmental and lifestyle factors to determine an
individual’s risk of developing diabetes. For example, individuals with a family history of diabetes

may be more susceptible to the disease if they are also overweight and sedentary (Murea, 2012).

In environmental factor, the most important risk factor for T2 DM is obesity which plays a role in
the development and progression of T2 DM, can be visceral or central, it affects the regulation of
systemic glucose due to its influence on the development of insulin resistance due to its effects on

the tissue sensitivity to insulin (Chandrasekaran 2024). In obesity, cells resist insulin, making the
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islets produce more to make up in conversion of glucose, this can also cause destruction of the

islets. Obesity is an important risk factor for T2DM (Murea, 2012).

Unhealthy eating habits, lack of exercise, increased stress, and environmental factors contribute to
the alarming growth of obesity and T2 DM worldwide, this is because obesity causes insulin
resistance (Chandrasekaran, 2024. The distribution of fat determines insulin sensitivity which is
more likely to be linked with insulin resistance than in peripheral (gluteal/subcutaneous) obesity
(Patel, 2013). A sedentary lifestyle is another risk factor. Weight loss through dietary modifications
and exercise usually increase insulin sensitivity. Exercise-based intervention is indispensable for

diabetic patients (Dong,2019).

A meta-analysis performed in the UK of 1,261,991 people enrolled in 28 cohort studies showed
that the risk of T2DM associated with moderate intensity exercise was reduced by 26% with
participation in exercise for 150mins/week, by 36% with participation in exercise for
300mins/week and by 53% with participation in exercise for 800mins/week compared with that in
individuals who did not exercise (Smith 2016). It is also recommended by the American Diabetes
Association that diabetic patients should have at least 150mins of moderate-to-high intensity
exercise per week (Colberg, 2010). Exercise can improve the metabolism of glucose and promote

the intake of glucose in the blood (Warner 2020). There are different types of DM (Table 1).

Table 1: Types of DM (Banday 2020; Goyal 2023)

Due to autoimmune destruction of B cells in the pancreas
leading to insulin deficiency
Due to inadequacy in insulin secretion
Insulin resistance. Non-insulin dependent.
OTHERS
Seen in pregnancy.
Diagnosed in the second and third trimester of pregnancy
e Monogenic diabetes syndromes (neonatal DM, maturity-
onset diabetes of the young (MODY)
Diabetes owing to other | ¢ Disease of the exocrine pancreas (cystic fibrosis,

Type I Diabetes

Type 2 Diabetes

Gestational Diabetes

causes pancreatitis, pancreatectomy)
e Medication induced (glucocorticoids, = HIV/AIDS
treatment)
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T2 DM is the most common type of DM. It has 4 stages: insulin resistance, prediabetes, T2DM
with/ without vascular complications including microvascular and macrovascular Gotwald-
Hostalek (2022). Insulin resistance: in this case, the pancreas usually produces sufficient insulin

to maintain a normal blood sugar. However, the resistance occurs when the cells resist the insulin

thereby occurrence of hyperglycemia.

Prediabetes occurs when the insulin resistance causes increase in blood glucose level above
normal. In this stage, the individual still lives normal life; the blood glucose level has not exceeded
the diabetic limit (Tabak, 2012). T2DM occurs when the blood glucose level exceeds the limit of
normal readings. The function of pancreatic c ells gradually declines before the onset of clinical
hyperglycemia (Guo 2023). T2DM progresses slowly and asymptomatically. The clinical
manifestations of DM include polyuria, polyphagia, polydipsia, loss of weight, neuropathy,
ketonuria, fatigue, blurred vision, infections especially gum, skin and vaginal infections, feeling

irritable (Good to know 2020).

T2DM with vascular complications is the last stage which leads to damage in blood vessels, blurred
vision, renal dysfunction, cardiovascular dysfunction, sexual dysfunction with low libido which
eventually causes infertility (Rask-Madsen, 2013). Damage caused by diabetes mellitus on the
microvascular and macrovascular systems are considered the major causes of increased morbidity
and mortality in this disease (Carrizzo et al., 2018). Vascular complication due to uncontrolled
blood sugar level can lead to poor circulation of blood due to atherosclerosis thereby causing
cerebrovascular disease and damage to the feet which can lead to amputation (Liu, 2022). Type 1
diabetes is defined by hyperglycemia due to autoimmune destruction of the insulin-producing beta
cells in the pancreas, leading to insulin deficiency and accounts for 5% to10%) of all cases of

infertility (Jacobsen, 2026).

Risk factors to T2DM include obesity, aging, genetics, sedentary lifestyle, PCOS, insulin
resistance, increase in stress amongst others (Agarwal,2023). Behavioral contributions to the
pathogenesis of prediabetes and T2DM include lifestyle behavior which includes dietary intake,
lack of exercise, sedentary lifestyle, poor sleeping habits and stress, the relationship between sleep

habits and diabetes may be due to the adverse impact on blood glucose regulation and insulin after
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decreased sleep duration (Spruijt-Metz 2014). Stress increases T2DM risk by affecting food intake
behaviors’, mostly causing cravings for and consumption of high caloric foods — high in fat and
sugar, thereby increasing postprandial insulin response and obesity associated with increased
consumption of unhealthy food (Hill 2022). Stress can also stimulate the hypothalamic-pituitary
adrenal to produce cortisol which induces hepatic insulin resistance and decreased insulin secretion

(Joseph 2016).
2.2: Complications of DM

The structural and functional disruptions in organ vasculature led to micro and macrovascular
complications. These complications are characterized by organ damage, dysfunction and failure.

They include-

e Retinopathy: eye related complications which lead to blindness (Chawla, 2016)

e Nephropathy: kidney related complication which can lead to kidney failure if not
adequately managed (Chawla,2016).

e Cardiovascular diseases: include increased BP and coronary heart disease congestive heart
failure, 20% _30% of patients with acute coronary syndromes have T2 DM (Farmaki 2020).

e Neuropathy: Nerve associated complication which can either be peripheral or autonomic.
Gastrointestinal, cardiovascular and genitourinary dysfunctions are autonomic while foot
infections including ulcers requiring amputations, osteoarthropathy are of peripheral
(American Diabetes Association, 2018).

e Atherosclerotic cardiovascular diseases which consist of cerebrovascular disease,
peripheral arterial disease and coronary heart disease commonly occur in DM and as one

of the major causes of diabetes associated morbidity and mortality (Tomic 2022).

Microvascular complications of DM include retinal, renal and neuropathic disease. Macrovascular
complications include coronary artery and peripheral vascular disease (Islam, 2025). Modification
of lifestyle is a primary focus in treatment of insulin resistance; with reduction in calorie and

avoidance of carbohydrates that stimulate excessive insulin demand (Freeman 2023).

2.3: Pathogenesis of infertility in DM
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Diabetes is a chronic disease that can affect fertility in both male and female (Agbaje,2007; La
Vignera 2012). Thus, there is gender differences.

2.3.1: Pathogenesis of infertility in DM among men.

The complications of DM include infertility both on men and women. The effects of DM on the
male reproductive system includes: HPG axis dysfunction, ejaculatory disorders, testicular
dysfunction, hormonal imbalance, erectile dysfunction (Agbaje 2007). The complex
pathophysiological changes caused by high blood glucose level in men include hypothalamic-
pituitary gonad axis dysfunction leading to lower serum gonadotrophin and testosterone levels,
spermatogenesis and maturation disorders, testicular cell damage, erectile dysfunction (as seen in
Fig 1) (Huang 2024). Diabetic patients showed a high risk of subfertility if the glycemic level is

not controlled.

Endocrine Dysfunction:

Glucose metabolism is an important factor in spermatogenesis and in cell activity including
motility and fertilization ability in sperm (Ding 2015). However, studies have shown that
hyperglycemic -induced physiological changes can adversely affect male reproductive hormonal
function, particularly through alterations in the hypothalamic -pituitary -gonadal axis (HPG axis)
(Hung 2024)

Spermatogenesis is damaged and interstitial cells atrophied. Thus, endocrine dysfunction leads to
imbalance in endocrine function in the production of hormones. The hormones produced by this
axis Hypothalamic pituitary Gonads (HPG), Follicle stimulating hormone (FSH), Luitenizing (LH)

which act on the testis for the production and maturation of sperm cells (Oduwole, 2021).

Defects in Leydig cells decrease serum testosterone levels. Testosterone is responsible for a key
role in the production of sperm and maintenance of male fertility; DM also causes damages of the
epididymis and has negative impact on sperm motility (La vignera 2012). Low testosterone
(hypogonadism) manifestation includes diminished sexual libido, erectile dysfunction, depression
and asthenic (lack of energy). DM can impair male reproductive function by affecting the structure
and activity of Leydig cells, resulting in reduced testosterone production (He, 2021). Since

testosterone plays an essential role in the regulation of spermatogenesis and the maintenance of

9


https://researchpubjournals.org/post.php?post=1588

African Chronicles Research Publication Journals p-ISSN 3121-8989, e-ISSN 3121-8970
Onianwa et al. (2026). Afr Chron Res Pub J, 3(3): 1 - 26

Article URL: https://researchpubjournals.org/post.php?post=1588
sncscmnomces  Public Health research — Supplement 1, Diabetes

male reproductive health, its reduction may negatively affect fertility (La vignera
2012).Furthermore, DM has been associated with histological damage to the epididymis, which
may interfere with sperm transport , maturation and motility thereby compromising sperm quality
and male fertility(La vignera 2012).Low serum testosterone level associated with several clinical
manifestations including diminished sexual libido, erectile dysfunction , depressed mood, fatigue

and reduced physical strength (Hackett 2023).

Spermatog
enesis

FSH/ LH
(reduced
release)

HPG axis

dysfunction

Hypogonad
-ism

sensitivity
of insulin

Fig 1: Pathogenesis of infertility in DM in men (Oduwole 2021: Ding 2015).

Testicular Dysfunction:

Diabetes can cause testicular dysfunction in men leading to sperm damages and the

microenvironments surrounding the sperm are also affected negatively (Huang 2024).

10
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Pathogenesis of diabetes- induced testicular dysfunction includes Hyperglycemia oxidative stress,
apoptosis, disrupted hormone levels (Badejogbin 2024). Insulin deficiency and resistance in
diabetes can damage hypothalamus, pituitary gland, gonads, this can lead to the decline in the
secretion of sex hormones which includes FSH, LH, testosterone and gonadophin releasing
hormone and can lead to testicular atrophy, stromal cell atrophy, seminiferous tubule damage and
spermatogenic cell damage (He,2021). These affects male fertility, causing subfertility. Diabetes
can affect testicular function, leading to various reproductive issues in men including reduced
sperm quality, erectile dysfunction and testicular damage which causes testicular dysfunction
leading to infertility; hyperglycemia causes oxidative stress which is the state of imbalance
between oxidation (free radical formation) and antioxidant defense in the body, resulting in
inflammatory infiltration of neutrophils, increased protease secretion and the production of many

oxidative intermediates, leading to tissues oxidative damage (Hung 2024).

Study suggested that in diabetes, oxidative stress causes impaired testicular DNA, survival of
reproductive cells, and impaired spermatogenesis leading to male infertility, the damage of
oxidative stress also include vasculopathy which leads to microvascular complication, this leads
to reduced blood supply (Long 2018). Oxidative stress due to increase blood glucose level damages
testicular tissue and sperm. Diabetes, either typel or type 2 could have detrimental effects on
fertility, especially on sperm quality like reduced motility and DNA integrity (Ding G 2015).
Diabetes contributes to a decline in global birth rates due to its effects on fertility especially in

those societies with a high diabetic prevalence (Maresch 2018).

Erectile dysfunction: This is a situation in which man is consistently unable to get or maintain an
erection, caused by damage of nerve (due to hyperglycemia), poor blood circulation (disrupt penile
blood flow) thereby affecting sexual erection; Nitric oxide which help to relax the muscles in the
penis and increase blood flow is being reduced by hyperglycemia (Burnett 2007). Erectile
dysfunction is highly prevalent in men with diabetes (Tamas 2014). It has a multifactorial cause
including metabolic, neurologic, vascular, hormonal, psychological compositions example
depression and hypertension (as seen in Fig 2) (Hostnik,2025). In a study, it was found out that

erectile dysfunction is common in diabetic patients, affecting more than half of men with the
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conditions (Kauidrat 2017). It was also found out that physical exercise increases sperm count,
motility, also improved testosterone, luteinizing hormone (LH), and follicle stimulating hormone

(FSH)level, thereby improving fertility outcome (Lavin-Perez 2021)

Metabolic
disorder

Diabetic
neuropat

hy

Reduced
libido

Sexual

dysfunction

Mental
health
impact

Reduced

hormone

secretion

Fig 2: Multifactorial causes of sexual dysfunction (Hostnik 2025)

Pathogenesis of infertility in DM among women

Diabetes mellitus has been associated with reproductive dysfunctions. This is due to its
complication on human health. The disorder is seen in up to 40% of women that has diabetes
mellitus, it manifests itself in delayed menarche, amenorrhea, menstrual irregularity, menorrhagia,
PCOS, early menopause and infertility (Zaimi 2024). Hyperinsulinemia and insulin resistance have
impact on the pathogenesis of reproductive dysfunction (Sakumoto, 2010). A high-level insulin
can lead to hyperandrogenism and inhibits ovulation, endocrine disruption prompts endocrine
dysfunction which manifest itself in hormonal imbalance; also, in IDDM (TYPI) excess use of
insulin treatment can promote hyperandrogenism due to hyperinsulinemia which affects the

gonadal axis (Fig 3) (Zaimi 2024).
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PCOS which is due the hyperandrogenic increase in production of androgen hormones which
interferes with the maturation of follicles (egg cells) is one of the endocrine disorders in women
of reproductive age (Bernier 2023). Hormonal imbalance in female is associated with metabolic
dysregulation which includes hyperinsulinemia and insulin resistance (Ezeh 2022). This manifest
in Oligo- ovulation, anovulation in which there is poor maturation of egg cells, thereby causing
menstrual irregularities which can be seen in sub fertile woman. In a study 79% of women with
PCOS had insulin resistant (Ezeh 2021). In another study, it was also found that according the
available data, the Androgen Excess- polycystic ovary syndrome (AE-PCOS) society task force
that PCOS should be defined by the presence of hyperandrogenism (clinical and biochemical),

ovarian dysfunction (oligo-anovulation and/or polycystic ovaries) (Azziz 2009).

PCOS is an endocrines disorder of reproductive-aged women around the world it affects between
5% - 26% of females worldwide, more than 80% of women who present with hyperandrogenism
have PCOS, it also affects above 5 million reproductive aged women in United states (Shukia
2025). Insulin resistance is believed to play an intrinsic role in the pathogenesis of PCOS
(Goodman 2015). It is implicated in the ovulatory dysfunction of PCOS by disrupting the
hypothalamic-pituitary ovarian axis. Hyperglycemia and its consequences are responsible for the
effect of T2DM on reproductive health in women (Cretu 2020). IDDM women usually have
delayed menarche and early menopause than non-diabetic women of their age, they can also be at
risk of other menstrual issues like oligomenorrhea and amenorrhea which is due to effect on the
Genotropin Releasing hormones (GnRH) Centre in the Hypothalamus which leads to diabetic
menstrual dysfunction (Zarzylki 2005)

Glycemic control and prevention of diabetic complications improve these irregularities and
increase fertility rate close to their counterpart (Livshit 2009). Some studies suggest that women
with Diabetes Mellitus have higher testosterone and lower estradiol compared with other women
without DM, high testosterone is related with increased insulin resistance, hyperinsulinemia,
which increases the stimulation of the release of the increase androgen level which hinders the
release of the sex hormone binding globulin, elevated level of progesterone in non- gravid, causes

ovarian cysts, while in pregnancy causes gestational diabetes (Anna 2023).
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Endocrine dysfunction causes imbalance in the hormone’s secretion and action; imbalance in
hormones like estradiol, testosterone and progesterone in a woman with DM affects the menstrual
cycle, causes PCOS and infertility, Cortisol, a hormone produced by the adrenal glands every day
to help the body cope with stress is also being affected; contributes to insulin resistance which

otherwise causes hyperglycemia and its complication (Anna 2023).

Oxidative stress in women leads to damage to the DNA, which causes cell cycle arrest and cell
death(apoptosis), thereby hindering development of egg follicles leading to anovulation and
amenorrhea, thereby infertility (Zhou 2019). Obesity in women also causes infertility, it leads to
insulin resistance, which causes hyperglycemia, disrupting the function of the hypothalamus
leading to hormonal disorder, that eventually causes infertility (Pasquali 2006). Treatment
strategies may vary depending on the type of diabetes and the individual’s health condition,

management of the disease is to maximize fertility; this includes

e regular exercise, which enhances glucose metabolism, dietary changes and monitoring of
the blood sugar level (Lavin-Perez 2021).

¢ Insulin therapy may be needed depending on the type of diabetes. In type 1 diabetes insulin
injection is the bedrock of treatment, T2 DM treatment includes dietary modification, oral
medication, insulin may be prescribed (Raynolds2024).

o  Weight loss through balanced diet and exercise can enhance hormonal balance and increase
chances of conception (Lakoma 2023).

e Antioxidant supplementation can also help reduce oxidative damage to the reproductive
cells caused by diabetes and improve fertility outcome in affected individuals and also

boost sperm quality and health of the eggs (Bouhadana 2025).

14
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Fig 3: Reproductive dysfunction in women with Diabetes (Zaimi ,2024).

Diabetes mellitus is a complex chronic disease associated with reduced life expectancy,
microvascular and macrovascular complications leading to reduced quality of life and thereby

reduced life expectancy (Tomic 2022).
2.4: Epidemiology concepts of DM in infertility

Epidemiology is the study of the distribution and determinants of health-related states or events in
specified populations and the application of this study to the prevention and control of health
problems (Hajat 2011). The father of epidemiology is John Snow. Components of epidemiology

include disease frequency, distribution, and determinant.

Determinants of DM: This includes the risks factors of DM which include genetic, behavioral
lifestyle, environmental factors and obesity (Jan 2017). Sedentary lifestyle: Reduced activity and
exercise constitute a link with obesity and TDM, and high caloric diet; T2 DM can be prevented
by improving the main modifiable risk factors (obesity, low physical activity and unhealthy diet)
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(Garcia 2020). Lifestyle change plays important role in diabetes, which include maintaining a

healthy body weight, eating a healthy diet, and staying physically active (Zheng 2017).

In global epidemic of DM, these three determinants are currently important: unhealthy diet,
sedentary lifestyle and genetic predisposition (Zheng 2017). Insulin- resistance is often associated
with obesity, physical inactivity and unhealthy diet, thereby they are three main modifiable factors

in improving life expectancy on DM (Freeman 2023).

Obesity is an important risk factor in DM, also ageing, insulin resistance, stress. Behavioral
contributions to DM include: lifestyle behaviors which include: dietary intake, lack of exercise,
sedentary lifestyle, poor sleeping habits, stress (Donnas 2015). Stress affects food intake behaviors
mostly causing craving for and consumption of high caloric foods: high in fat and sugars which

can lead to obesity (Hill 2022).

In female: Tubal disorder e.g. tubal blockage due to PID thereby early detection and treatment of
infection is very essential uterine disorder, hormonal disorder, lifestyle factors such as excessive
smoking, excessive alcohol, ovarian disorder. Age is yet another factor: fertility declines with
ageing (Garcia 2018). Tubal disorder: infections are a major cause of tubal factor in infertility
(Despande 2019). The major cause of infertility in women is fallopian tube obstruction which is
due to infection (Liu 2015). Hormonal disorder: this is due to disruption in hormonal function
causing oligomenorrhoea, Amenorrhea, hyperprolactinemia (Zaimi 2024). Uterine factors include
fibroid, uterine septum, congenital uterine abnormality, endometriosis (Adebisi 2025). Ovarian
factor: ovarian cysts, ovarian tumor, ovulatory disorders (anovulation, oligo-ovulation) (WHO

2023).

In men: The causes of infertility include age, obstruction in reproductive tracts, hormonal disorder,
genetics, testicular failure, abnormal sperm function, environmental lifestyle factors e.g. diet,
smoking excessively, alcoholism, obesity, cultural behaviors, environmental toxin e.g. Pesticides,
industrial radiation (WHO 2023, Uadia 2015, and Emakpai 2015). In the aga factor, fertility peaks
and declines as age increases. In men fertility declines from 35 years, and after 40years of age

semen DNA damages increase as well as poor sperm parameters (Uadia 2015, Vickram 2019)
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2.5: Prevention and control of DM

Screening of at-risk group through glucose test will help early detection and prompt intervention
which will reduce complication. Workshops and seminars should be organized to create more
awareness of DM in the community, increase knowledge, positive attitude and good practice
(KAP), thereby preventing its occurrence through dissemination of adequate information and
control (Baig,2023).

Elimination of risk factors through lifestyle modifications e.g. trekking instead of using tricycle
for short distances, dietary modification to avoid overweight and reduces obesity risks
(Wadden,2020). Effective health education and counselling on the subject, is very important, will
help individuals to make informed decisions, and improves knowledge, attitude and practices
(Chawla 2019). Diabetic education is an essential tool in management of DM, dietary and physical
activity interventions are very crucial in treatment of DM and its complications (Salma, 2023).
Enactment of policies by policy makers on health e.g. restrictions on the use of tricycles which
increase the possibilities of trekking; the policy thereby increases physical activity, promote health

and increase prevention of DM for the high-risk citizens (Bergman 2012).
3: Conclusion

Diabetes is a metabolic disorder characterized by hyperglycemia which disrupts endocrine
function leading to endocrine dysfunction, its complication includes retinopathy, neuropathy,
cardiopathy and nephropathy with its macrovascular and microvascular effect. Adequate glycemic
control will be of great positive effect on the affected. Early detection and adequate control will
reduce the prevalence of infertility which is unplanned roadblock to parenthood with its
psychological trauma caused by some cultural activities against infertile couples. The gap in
knowledge and practice includes implication of hypertension (which mostly manifest in alignment
with DM due to damage to blood vessels and nerves by high glycemia level) as a determinant

factor in fertility. There is need for more extensive work to be done on it.
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